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* Research OS 
not a product 


not a replacement for 
Windows 


test bed for new ideas 


Goal is to 
overcome faults and 
limits of current OS's 
drastically improve system 
and t 
achieve good enough 
performance 


Singularity contributes three key ideas: 
» Software-Isolated Processes (SIPs) 
» Contract-Based Channels (CBCs) 


= Manifest-Based Programs (MBPs) 


Software-lsolated Processes 
Verified process protection 


= Set of code and data pages 


pages contain typed objs 


+ Code pag 


ntain safe code 


= (typesafe and memory safe) 


Software 
Isolated 
Process 
SIP’ 


. No need for HW protection 


= ct-Based Channels 


contract um DES and penance 
patterns for inter-process communication. 


state Reading : one { 
Data! -> Connect 


RemoteClose! -> Z 


dint nciation: 


Contracts define messages and exchange 
patterns for inter-process communication. 


onn .Remoteclose () 


Verifi j nter-proce 


Contracts define messages and ‘exchange 
patterns for inter-process communication. 


GataButfer AddToTail (readData) ; 


conn Ranoteclose() 


Verified int communciation 


Contracts define messages and exchange 
patterns for inter-process communication. 


case conm.Nomoregata() 


Contract conformance statically 
detects subtle errors. 


Manifest- FE ROLE 


= Programs ETES ere and services 
through manifests 


class s3Trio64config : Drivercategoryoeclaration 
{ 


Cromemoryrange(0, Length = 0x400000)] 
ToMemoryRange framesuffer ; 


[roFixedportrange(sase = 0x3c0, Length = 0x20)] 
IoPortRange control; 


[ExtensionEndpoint (typeof (extensioncontract .Exp))] 
TRef<Extensioncontract. Exp:Start> pnp; 


ract.Exp) A 
ideo; 


Sir ngularity Ve Version10 
Micro-kernel like design 
iris Services and Drivers in SIPS 


content Teen {rer 


nn server — Safe Kernel and System 
95% written in C# 

7% of files contain unsafe Cit 

les contain x86 or C+ + 


Complete” Server OS 
Runs SPECweb99, etc 
TCP/IP stack file system, etc. 
Wide classes of device drivers 


larity Is A Research Vehicle 


~ We wrote Singularity with the following 
goal: 


a Imagine you have a new OS research idea, 
you can produce a strong publishable result 
in 1 or 2 man-years 


e Architecture is clean 
» Simple, orthogonal abstractions 
» Simple implementation 


a A few areas of active research: 
Compile-Time Reflection 

» Hardware Protection Domains 

» Heterogeneous Many-core Processing 
= Type Assembly Language 

a Post-PC Computing (cPhone) 


Singularity Version LO 
Research Development Kit 


“= Singularity is basis for more dependable systems 
a pervasive use of safe programming languages 


= lightweight, closed, customizable run-time 
environment 


» verifiable specification of system behavior 
æ Working research prototype 
» driving research in large number of areas 
«+ For more information: 
» http://research.microsoft.com/os/singularity 
= Start with the Paper. 
» RFP: mark.lewin@microsoft.com 
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